e&p@pgnet Family list view 



1/1 ^— v 




] tf COPY 



Family list 



6 family members for: 
JP11112001 > 

Derived from 5 applications. 

1 SEMICONDUCTOR DEVICE AND MANUFACTURE OF THE SAME 

Publication info: DPI 1097708 A - 1999-04-09 

2 SEMICONDUCTOR DEVICE AND MANUFACTURE THEREFOR 

Publication info: JP11112001 A - 1999-04-23 

3 Semiconductor device having laminated source and drain regions 
method for producing the same 

Publication info: US6013930 A -2000-01-11 

4 Thin film transistor having laminated source and drain regions 

Publication info: US6204535 Bl - 2001-03-20 

5 Semiconductor device and method for producing it 

Publication info: US6429059 B2 - 2002-08-06 

US2001049163 Al - 2001-12-06 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/family?sf^n&FIRST=1 &F=8&CY=ep&LG=en&PN=jp1 1 1 1 2... 2005/1 2/01 



A 



DIALOG(R)File 347:JAPIO 

(c) 2005 JPO & JAPIO. All rts. reserv. 

06170454 

SEMICONDUCTOR DEVICE AND MANUFACTURE THEREFOR 

l 

I 

PUB. NO.: 11-112001 [JP 11112001 A] 
PUBLISHED: April 23, 1999 (19990423) < 
INVENTOR(s): YAMAZAKI SHUNPEI 

KOYAMAJUN 

FUKUNAGA KENJI 
APPLICANT(s): SEMICONDUCTOR ENERGY LAB CO I/TD 
APPL.NO.: 09-282565 [JP 97282565] 
FILED: September 30, 1997(19970930) 

INTL CLASS: H01L-029/786; H01L-021/336 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a semiconductor device of high 
productivity and high reliability and reproducibility by a simple 
manufacture process. • ■ • . 

SOLUTION: In the constitution of a semiconductor device of a bottom gate 
type formed by a semiconductor layer provided with a crystal structure, a 
source/drain area is constituted of a laminated structure composed of a 
first conducting layer (n+ layer), the second conducting layer (n- layer) 
of resistance higher than that and an intrinsic or practically intrinsic 
semiconductor layer {(i) layer}. At the time, the n- layer functions as an 
LDD(lightly doped drain region) area and the (i) layer functions as an 
offset area in a film thickness direction. 
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(54) i%m<D^m *m&&m&&zt*(Dftm?j& 
(57) cs*<j] 

u-f>«**, (n* a) . -e-niOBsffi 

fiiftS2 0«Si (n" H) RtfJM4i:fcte*K«JKK 
<M%. n- «teLDD6S«<i:LT8KI6U i JiteBIJP* 



( 2 ) #Wl 1 - 1 1 2 0 0 1 

1 • •»,,' 2 

gSfT^^^gH. «fi»M»cr6]A^T^l<D^mg. S&M£l(DiS$SJl«J;D 

z\t&ftgiit-?z¥m#mm. ttsm^^^)im^mm.tmmf$i<ommmi:<Dmizit, 

2ottia 5xio"~ ix io" atoms/cm* ©$&art-e ®tm^-mmMfr^>m-mm<D*mftmfr*>tez>mwjj 

*g#gB. ^gw«e^K±tc^fi£$n. wf2era«esMic^ge$n 

^^;i/^^<twia^2cD«mgi<D^(c«. mmv> tzm^x^^zt^mh-r^^m^ms. 

£¥3S#gB. IBSgl WS«BOMP«30~100nin mW%2<?> 
[»*^7] W*«17!;S»*J14fr^ViT. MIB? 1 30 Sg«B©IgUP«30~200 nmTfig, 0 . fftfB^V 

^^;PJgfiEm«<!:tir»B^2<0««Bi:<D^fC«, MS? 1 ^tl^-^«^O¥^«i:S©KiP«100 -300 nrnt?* 

t^^^fie^««t0fc)Kff©P^^7-tr-v hiS^d*?^ 0. ffiri5^-V^JHgEg®««Dgaj?«10~100 nm-ra&sii 

®^7t7 -mmm^^^jim^m^izm mmiv>mnm. mmm2(Dmnm. mm***)i<mi&. 

-mnMfr^m-mm<D*m#mfr*>tzz>&wjjfa<o* mmtm-mnmv^mftmnmizmm&mKtz^T^ 

•5¥«^b. 40 2<Dmmm<DTiz&&-?zm&3itz\*&m&)\zM&ts.¥ 

&£kmm&m?z*mftmT~mi$.2titzv-xmi$.. k c«*jsi6] 1 7imb!jrjs 1 5 k^x, m 

W>m«Rtf3 L **;i^fi£ig«<t:. IB^l«)^«BS^tfIIB^2ro««S«l 3^*fcttl 
£#fi£K-£tr¥##£B-e;&oT. C»*3ai7] fjfjfcJR 1 75M»*« 1 6 KiS^T, 4> 

H&fBv-x(gia&tf ku-t >mmt. '>u< <tt>y-f h ^<it>MiB^v^JHgfiS^ir«L^^fflmffi«!iffliffl 

JfeigfcBtlCfa^oTjgl <Dg«JI, ^KSgl 9 O^M^t IX 10' 5 ~ 5X10" atoms/cm' <Z>ig£T8s;&0 



( 3 

3 

imxm i 8 ] m&m i nmmmm i 6 i:*ut, ta 

ft^cD^^^tcL^^fit^BESiJ^fflO^M^ 1X10 
,s ~ 5X10" atoms/cm' ©B&XiSitiSnxn* C iS, 

[W** 1 9 ] StJfcJR 1 7 1 8 \ZH^ 

fi. ";' 
[a*«2o] *6*»ffl**rr*««±cy'f r^« io 

141 3&&tf 1 5*3ft»6atfttfc3F«***aDLT. * 
iSi. 

me v k u-f ^tisvxi'i bTWEis 20 
aws £*rt s^^ir^x y ^ >y-r *.£ <t-c^ v * 

[at** 2 1] <«i*Bi*#-r**«±Ky-f htt 

Me#M¥«*Ke 1>— tf-ftfc b < tt*n£P9<»© 

t, , " ■ 

Slit. 

I8t. 

flMBV-XBBRtf KV<>«S£TX*£LXlfflEilS 

*#MElc*tf n <t fc»*'£T*¥*#8B©fM*35r 

[f*|2 2] 2 0*^141***2 1 . 40 

X, i»Eie»*« U-1f-7=-JP 

[1***2 3] 89**2 '07J51B*«2 2C«HT. 
(WEI 5KSO**>6«tfftfc^Ff8«»a:l4U>r*-0. M 

[B*«2 4] fflt*«l 9 75Mgt**2 3fC*5HX, 
e>y&lc«t9fTtoto£;ii£#m<i:-r-5¥^#gB© 50 



*rB¥l 1 - 1 1 2 0 0 1 

'4 

[»**2 5] B**l 975Sffi*3R2 4K*UT, . 
«£T***#*B©«:«#ife, • 
[OOOl] 

*m#nm&mm Ltz*mft&m&£&*:<DftMj3mz 

B8-TS. ttKl. ifi**#«i6©»gth5>S>;** (fit 

T. TFTtmsE-r*) ottfteirr*. ±et 
ft &mi<>it¥m#®t6> am^SB&^tt^gg© 

*MtlCirr«. 

[0002] fc*. *W*»+tc*v»T r^fcttgfij 

&t2¥tt4Mttte*IJe LXtSffiL? £gB£X£fgLX 
43 9. .*IIt + l:Et*hftTFT. ¥*#I1I!5,'B' 

n*t)©t-rs. 

[0 0 0 3] 

ME3tE©Stfff] a*«k0, 7^r-f77hWXlW 
*7K&S (£TF, AMLCDilSSBtS) ©X-f->5 1 > 
y SS^ <h l/TTFT rt»fijflj $ nT l/» -S . *«ETI4#SH 
&*K (7**7 7 ^ i' U 3 >» ' tfittl i LTSIffl 
LfcTFTX@8«l££fT'5»fi*nfr«*£&X^.&. 
TFT«itiLXl4BiSXS©fB^ii»X^^* 

)t^#<Sffl^nx^*» 

[0 0 0 4] b;6>U ^^AMLCDWigtttl-fMtit 
TFTtC*«6^.n*l!)f^tttl OHMcKjf^SSaD (££ 
<b<£SMl*|{;:&«. *©fci*, ^SH&SSKfcffl^fc 
T F T©lbf^jSftXt4+»/ci:14ti**-r*^?&#S C 

[0 0 0 5] *£X, ^isanii:«hot^as 

S&BI (#U->U3>K) *fiJfflLfcTFT*tffil3t*« 
tf. #iiga^K^fi&tiBi:-r*TFT©Pi%*tS : H,i 

fftonxvi-s. 

[0 0 0 6] ffittStLX^ft^KSipJfflLfeiJfiX 
^ #S T F T ©« jg fC O I, > X «K c# < ©sssat& £ n 
Xt^-5,, 0!l*.(4\ TFabrication of Low-Temperature B 
ottom-Gate Poly-Si TFTs on Large-Area Substrate by 

Linear-Beam Excimer LaserCrystal 1 i zat ion and Ion 
Doping Method : H.Hayashi et. al. , IEDM95.PP829-832, 1 

995J tzavm&tf&z. 

[00 07] mm&mx'\3.£f&M,mmm&mmLttMx 
?#mm<D&M&}tem <Fig.4> &tsiwi,T^z>tf. z. 

[ooo8] s-r. m&m±&tfsoimmmiimtt>Tm^ 

Tffi&Wt& (Impact Ionization) t|%«> 

r UTaA^t*©^{kS#!^®*icsnxL*5. *© 



( 4 ) 

5 

tztb, JZcZtzL DDS^l (Light Doped Drain region) 
£ Wt % ££tt*<£ C £ . 
[0 0 0 9] l/T, ^©LDD^©$iJfflH4*iSt>S 

* - - > 9m& tf± Z & T F T £>g £ tf . 
COO 1 0] ?SttBCD)KiP<DA7^*fCj;SLDD^ 

<d~>- h&in<Drt7v**>%imtzmmiitiZ. io 

[0 0 1 1] Sfc. LDD®^^fiK-r-5fc«6lr«/t^ 

[0 0 12] &±(Dm\Z. ?"r*)\,7.Yv-?m<F>&X5 
[001 3 ] 

[0 0 14] 

[llJl£8?i*-f **:#©¥©] #5£HJ1 *SH,*i 

or. tfri3y-x®«R^HK>M*a«, y-r b*e» 
mz\p\frr>~Q>>t±< h*>m 1 1 

[0 0 15] te»^BJo^«. ±|2«fi£tC43^ 

[0 0 16] ffcWfgBJSeMgfiJm. .LfBtftfiKK:*?^ 

x, Ms&mi<Dmnmfr*>mmm2(Dmnm\zfr\,fT% 40 
^ 1 msm. 2 co^me £«t)&ir z*m®><Dm&y°a y 

T-1)M)mi0tmizmtlsT^2>Z\LZftm£-?2>. 
[0 0 17] ft&W^Bjo«^«, -kfSfitf&CiJtV 

T» ffl3B$S2<75ag«Ji« 5X10"~ IX 10" atoms/cm* 

om®to^mwimizmt-?z>*M®>iz&r>T&i8.2tiT 

[0 0 18] ftfi03^HJ©«Egtt. -LfEtftfijcfiiJt-V 

HlfB5 1 Y^;^^«<!:«IIB^2ro^«Si©F^fC 

Zftmi:-?*. 50 



ItM^Pl 1 - 1 1 2 0 0 1 

'»»;/ 6 

[0 0,19] fiil<Z>fg91CD«tJ5£tt. ±|B«fiKtr*3U 

T, fif2i9 1 r^;U^fiK««<i:HtrfB^2 0^«gi(DWIC 

c: t sit ® <t-r 
[0020] t&$k&m&m? 
z&WL±.\zMfS.-zntz7'( hmmt. mikmmzm-rz 

<t. &mmz'$ts*&i*mw-?$>r>x. mmv-*m® 

Rtf KV-OSC^te. 4>&<£:t>y-f h«fe^K«C^o 

Tzzibmmm. st£Mii©«®jf «fc9t>&jasi&sss2 
[0 02^1] iit. teofg^oflifigtt, *gfi#ii£*rf 

»^{C[6]A^T^1<D«««, ig$lO«tIJ:0t 

ju&rfimwtmffc&i <Dmnmi:<DNi\z\t. mmomtj. 

[0 0 2 2] &:fc> SfrfBIiJPWanc-5-^>©^7-b-y h 
0, te^«WIB5 1 i'^;l'i:ig-««l!j5^miB5 L r*;P 

[0023] Sfe. f^K^ffiirs-rs<ffi<of6Bjw«iEg 
itfe^E^^-r^ss-htry-f b«s. y-r 

mmzm-tz^mitmizMLT 1 5Si©*sfen«i 3S1 

fiKTSlSa:. mrfB^giJcy-xmffiR^riU-f > 

[002 4] *e&3E®£;frr 

trMLTl 5)K<D*-^:V^il 3^RtJf 1 5tefr*>mi,£ti 



( 5 ) 
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&v-*nMRtf h u-f >nm$:-?z? t LxmmmM, 

[0 0 2 5] 

[0 0 2 6] • 

immm @i~28^ ^t, *^^cd ^ismi* 
[0027] c*ffi0« i ] *m&mvttmwj.nmm 

3UB£*rr-5*«©3M» <t LT^7XM 1 0 1 _hKJl 
^£±J&#<!:T£itei^T/j:STaSffill 0 2 £ffi^-T 20 

a. -e-^icigsttirefc-sy'f hmm (mis&m 1 
o 3%Mm-r2>. 

[0 0 2 8] y-f httffi 103 ©gMIte 1 ~ 1 0 m m 
(«SWt:«3~5 (im) ti-Z. $fc. KJPte 20p~ 
500 nm 250~300 nm) it5. *$ZMMX 

« 250niiJ5©7;U5x£.kBt (2wt% ©X# >v^A£ 

[0 0 2 9] y-f Mffi.l 0 3 iLTUTJl'S^ 

|©/^-;>i'II (y< h«ffi)£/&) 
[0 0 3 0] ^ilT. yfhtffil 0 
Yfc£?TV>. y-f N«ffi^«fS-r^^ffiK<kKl 0 4 £50 
~200 nm (AlJlftlCte 100~150 nm) Mifc?2>„ **SS 
#JT?te3%©j@5g!£-&trx3 : -U>yUri — Jimm (T 
y^z-TX^tiUZ^fatZ) *T^iD«JE80V, tefifc© 
SlE5~6mACD&frejgfirf*. C15LT100 nmgg©JS 

[0 0 3 1] JfclC; ^Yb^5gai 0 5 (BIJS«0~200 40 
nm. ^W(C«25~100 nm. L < te50nm) , S i O 

x Ny X7r,2tiz>mit&<t&%mx\mit&mm mm 

«. 150~300 nm. ^W^tt200 nm) 1 0 GfrhtS.Z'f 

mmmizitmmmitm 1 o 4 fc^saa-s,, 
[0 0 3 2] y-r hiisfe^s^^fiicb^^, -e-©±K:&3f? 

(y;p-7--i7A^*-r-5#fl«a^^) £ffl^-c*> 

50 



11-112 0 0 1 
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[0 0 3 3] ^KfSWi^^PX-y^SJwtfh 
Ay-f h^jgT'feSOT. ^SS^SIMI 0 7©Kfli 
JfK^fiJtLT*5<. BlJPSefflte 100~600 nm (A^MfC 
\t 200~300 nm. fi t $L<«250 rim) if -5. *SliS0>J 
"Ctt200 nmi-T-S. Igirr-S**. Sil&BlJPW:* 

mmmTFT\zE<Dms.*7*.-y hm*." ldds« 

[0 0 3 4] &*5, *HJfi^JT«i«ffi^CVDteJC«tb 
^HSHSllBt 1 0 7 tMtt«^ BE ■ 

&m^^ttm®<Dm8t*®L&m\zmw?z>z.± 

&©iiS&tt©i$-tt£/l)§^Btt#<&£. 

[0 0 3 5] **iS^T«fi£MLfc#SM^M*fr*5 
ttSS^F^©^**. gtSRBttfS*** 5X10" atoms/ 
cm* (ftatttCtt 5X10" atoms/cm' £AT) . 

*t 1.5X10" atoms/cm' (ftSWlCte IX 10" atom 

s/cm 1 «T) tts.Z,m\zMM-?Z>. Z.<nm£ ! SW*?T^ 

x&mxmi&mzTFT<D^**)iM&m.i$.<¥\z<£$Ln 
* * Km mm a ± is «s a ^ k ix * s . 

[0 0 3 6] d 5 LT@ 1 (A) ©#;iS7&<^<s>ft.5„ 0 

i (a) ©tti&a*#'sn/fc£. u— tf—x<ommz£ b 

MKSXRl 0 7©i^a<b*fT3. (01 (B) ) 
[0 0 3 7] W-lf-)tttTH imtUKr 
F (248 nm) . X e C 1 (308 nm) , .A r F (193 nm) 

^. Nd : YAGU— +F— ©i!5iiaS:&<!fte©& S 

[0 0 3 8] ^t*5. *HSS^J©«{rjgS<bLJ;5i:-r-5 

— tf-jt*M»-r-5isR»c, a«*5o~5oo nmm<D(&m 
xmmwzimmTzjjm'bmwx&z. u— tf- 

[0 0 3 9] ^SS^T^n^^SlJCOX e C 1 X* 

is^u-^-ft&ft^&iz&^TmmzmjLLitm;. m 
«©-«g^ effiJsg{-[fii*^T^*-r-5 n 

[0 0 4 0] S!lg^iSiS:tt30MH z . *ac^s« 

2.4mm/s . U— If— X^Jl/^— « 300~400mJ/cm' i 

l. s«*aBfiii*^4oo x:\zmmvxmm-r z.o 

0 8 5f5. 

[0 0 4 1] Sfc. lfS«a^i^7XSfitTiK 

i6. ^7XS«0fMK (650 ^#15) W±Oil«-e 
[0 0 4 2] **JS01JCD«I{CU— tf—)fc<£>ji 



• r' » 

9 

[0043] me>m&<t^®*m^fz*m#mz 

[0 0 4 4] ^T^fC. 1 5mfr£>Mtitltt7tm 

8©^S^6a?$30~100nm (f^l$Ctt30~50iim) . <D 
36BK:*5^T, U >i&S*< 1X10"~3 x 10" atoms/cm 
1 . tt^WKtt 1X10"~ 1X10" atoms/cm' t.tf.2>8i 

[0 0 4 5] **JS0iJ-e«-CO«HCLT^fig^tlfcii5ie 20 
S(D'J>£^tT^*gU 0 9£n* S (*felill©it 
S) tW&. ;i<£>S<aJS£tt30~100nm W*65{C«30 
~50nm) Cd«efflT^-r-5= :©S^, n* 110 93 
t^KV-X/KU< LT«S«rT -5. 

[0 0 4 6] Sfc, n* € 1 0 9<DTlZMl&2tl2>mm 
*CU>t#trfR«l 1 Otn". Ji (*fc«m2CD®« 
Jl) iOf^. ;i<D*§£\ n" Si lOttn* S I 09 J; 

L-TIttS, *5US^JT«30nm/P©n- m&&f$.T 30 

n" 111 0©TK^j££*l-3. Ktt*fctt 
Slff Wl:iJH4&®*££ i§120 i S 1 2 0 \Z 

tt, ^-v^;^fiR®«^fig$n-5. (si (O ) 
[0047] ^fc, ci©^, v>$:Wim-rz>mc>&t<jj 
^]<omm^ayr^jiAm^\zm^-v$>^. z\<d&\z~d 
^Tm4*m^Twm-?z>. &*5. m4\z^t^mzfa 

7 T 1 Mtto&ME.&SOkey , RFl*S2 0WtU 
-f^->H-t!>^ffitcJ;07*X7-i'> (PH, ) £gs 

[0 0 4 8] 04lC:fclAT, 4 0 1 tt*g,fM4J£3iBSt, 4 40 

bmn,&$$v>Wi'£.ikmz3ir>T&i-£.2nz>. 
[0 0 4 9] Z.<Dft. m&.zfayr-oi'A o 2©e-^ 
ttttn* 14 o 3ft&x\tRmm.miz&o, 
K4 o i <Dm<iz^<m <y-f Mfi«atfcw*»5»a 

£) . U >iSS«<gT-r^. COB*. 'J >jgStt]8lrtgB 
Zmzlg-oTmffimz&ifrfZtzibn' J4 0 3<Z>TfC 
ttigf.-Tn- .S4 0 4*^^$n-5„ 
[0 0 5 0] -tlT, Z.<Or\- S 4 0 4 ©ftg&K&HT 50 



1 - 1 1 2 0 0 1 

>i\: 10. 
t>U >S«tta^WlC<£TLT^<. **JS0ijTtt v U 
>SS*Vlx 10" atoms/cm' SgxSSIES'n' §40 
3 <h LT%tL, 5X10"~ IX 10" atoms/cm* <Djg«3g 
BK&-5ffi«c£n- ■4 0 44tT*AX^*. fcjt* 

[0 0 5 1] >J >ig**iSJg{C<gTL^««R^ 

*<DZ'k\zTm\ZM&iZlt\Z&mm\zM&tifcl$. (i 

i) 4o 5i^. n&um%Lt\tmmmzTm 

«£tt. 1 "*<sE#jjg& (d^-ett»j>jS«) *^^K©x 
tf>^kaTt?fe^®«cXtt^«i6#IjeS*< lxio"~ 1 

x io" atoms/cm* <nf&wv-mn&&7K-?m%Lzm-t. 
[o 052] z\<DmuA&%.ittemnmzMtfits.mmz 

n" 14 0 4 0)TlZ&l&ZnZ>. fcfzls. iS4 0 5tt 

BP'S, *^»*Hfa»«l>naxi4p 

[0 0 5 3] Z\<Dm\Z. n* Sw^fiEfC-f^->aAte* 
fctt^^->F-tr>^ft*ffl(,iSC:<tlC±0 n' Stf>T 
ten" n' S£ 

^-eisttfe^icttc:co«^c«fi£tt*STir^t/v * 

<fcn" S©JP;*fWffll£§BKfT PdiA^T^-S. 
[0 0 5 4] ft\Z. n S 1 1 OCDJP^tt&KLDDm 

-f * > > - k > ^ffil?-t?tt^ini*# K «fc o $ 

^l^©ig^yo7r'f;i/At^^^lT^S©T> LD 
DM^roP^S<JfflI^a^fTA-&. ^BfgBJTttn- S 
1 1 O<75JP££30~200 nm (tt^6<jKtt50~150 nm) <D 

[005 5] @4tit H-t!>yii*n*««^o 

KfC^tt-SCttf. n* 140 3, n" S4 0 2<OJ?$ 
S0i®Hlf, n* 14 0 3*JPfi£-r^#aS^tcSI*yD7 
X*STit«iE«)git,^3f, n- 140 2 ?fe»J«-r^*»* 

[0056] d^LTn* 1109, n" 111 0 Sr^ 

M (U>) ©«ttfkSff5. (Bli (D) ) 
[0 0 5 7] ^c*5, U— tf-T--;i/JJ(^{- ^ >7t=. 

[0 0 5 8] **iSfi»lT?ttXe C 1 tf-* 



(.7) 

•1 

200~350[DJ/cm , (ftSeWKtt 250~300mJ/cm' ) 

t». *««*®(a'J*^3O0 < C(ciiD^LTfiH±ft:^ 
co 0 5 9] ' s'fc, c©u— tf-gttffcis-cttiaatt- 

tsii^tts. fit, 8s;trai$W*>«^t::J:D 

* a juk l mm z m&fkit-r set *<-c * * . 

[0 0 6 0] CpLT'J >©ftttfciiiS»»7'l/^ ■=> . 

^ai±a^Mw/t^-rz>;ysrfT^. 1 10 

;Hti (W) ) aU~30*tin (f^lSncttlO~20//m) t 

tezmzmm-rz. ddT-2iEjs©/t^— ^>yia*t 
fr^ns. (@2 (a) ) , 

[0 0 6 1] £;iT0®±lCte0^£n&lA7&*. gffiL 

tzf-i vmmmv>-&*^v?->if\s. y-r r-«s (irs 

tt«£«fctt«>:3>:$r? h*-;P (02 (C) (01 18 

[0 0 6 2] ^(C,.««tt$r^-r«.^JSIK 
SML. A^-x>yt::«fcCi V-^fMIl 12. H V 
-f>fgl 1 3*^-T-5. #HU60m*T i <50nm) 
/A 1 ( 200~300 nm) /Ti (50nm) CD 3 Jl#tii;^ <=> 

dT4IelSO/t^— x>^I@#frbtl-5., (0 2 
(B) ) .. 
[0 0 6 3] f-fc. ^jZE-T-S^. y^h«ffil0 3C0K 30 

±.<Dmm. i%y-x*ii'i 2t HH>iSi 1 3 

1 UfflSS (C, T^^n-S) ^fC^-V^Jl'JgfiKM 
HWW©*S**jrr.*. C, te2~20tf 
m (^Wtr«5~10/zm) (DieHA^^^-Sa*. #§H 

[0 0 6 4] ^i:, V-Xtill2S^HK>SS 
1 1 3*V^i7tLTH7-1'X<y^>^Srff^V eSSg 

•&M^fttt¥3i^@i 1 1 *x-y^>y-r^>. ^©fc 

«K ft*iHyfI*l 1 4©*TXy3 1 >ya*»fr 40 
(02 (C) ) 

[0 0 6 5] dCDftfr, n* 1109, n" 111 0 «5c 

(is) ©^*^$n^-t?xy^>^$it<s6-5. *m 

^BJT«giMfMtC10~100 nm (f^«WlC«10~75nm. » 
*L<«15~45nm) (D^mW-m<r>Pf-^-r. 
ti:30nmJPCD¥3l#:/I ^Slf Z. t. \Zt 
[0 0 6 6] C^lt^fMIl 1 l©Xyf>^ 

(ft*;nyfi§) WTifce. &mmi isi 

LTS?{b^^K*fc^tapglK€r^LT, 02 (C) 50 
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iz*-tmjimm<DMx?XMT f t 
[0 0 6 7] c:rot>tlitc*5iiT. ^v^juxy^^nfe 
gtfi^ii i y< h«@i i2ox±ic 

fl©*ij«-e»iy-f h *)iwf&m®.<n&-z \z 

fc, y-f hlSl 1 3©«gg|5J;Ofe^fiiJfcfi:il-rsmil2 

inn y-f bmmi o 3a>«=>cDtt##Rfcrr. *7 

[0 0 6 8] **Jfi«aj©«^, y-r h«« 1 0 3 <D&m 
(L, Cffl^T-S) #100 nmjP©8MiBi?te!K#©® 0 £ 
%«"|--5<tiK) 2.8«mt?a&0. ^•V^l'X-y^ffiJgci 1 
4CDg£ (C, ) Ai4/!mTfe5©t, t7ty>«« 
©IS (X, ) lt$3 0.6umiitj:2,. 
[0 0 6 9] ;;t. >fg« (KH >«ffii l" 
3i«1-5*i^i) *i£^Lfet><D$-0 3IC^f. 0 
3tC*S^T. 10 3tt^ MS. 3 0 1Bft*M 
fi£j£U&. 3 0 2«n* « (V-7tfcttHK>fi 
ffi) . 3 0 3. 3 0 4«j&JP©S&-5:t-7-k* 
3 0 5«n" € (LDDi«) . 

[o„o 7 o] &*5. ;::TttSil,6i^y-^sa 
(v-xtsi i 2 tmmcDmm* 

[0 0 7 1] 0 3fC^^»jgKMg5£WKf2£*lT 

*Stf<n* 13 0 2<n' |3 0 5<*7tyM« 
(II) 3 o 40M«lcab-g.«-&Ta&-5. 
[0 0 7 2] fc-tfteSWrn* S3 0 2«ffiffitbTStti 
£ fc* CD 3. — n" 1305 

r-®*£3 0 4ttSlfig|P<£:?am«JfCff 

[0 0 7 3] #§t|;&0ij©8ti£-m. ^ + *;Hgj«»«3 

oi*>Sn' ®^3 o 2 tcM-s^-eicMiProa^-s— ^ 

O*7t7hi«3 0 3, 3 0 4Ri;LDDt«i3 0 5 
^:*5, 3 0 3te-7X^-&;b-tH::<k O^fiKS 

[0074] 3 o 4« i m<Dmmttizft}£-?z>m 

B?^. iSt7t'V h®«3 0 4WP$«100 -300 nm 

(tt^WlCte 150~200nm ) ogefflT^^-rn«sti. 

[0 0 7 5] C©Mt7t7 h + LDDli^&Siil 
£#3g93:#'S>teHRD (High Resistance Drain ) MM 
iPftK, ji^CDLDD«ifi<i:«ES'JLT#X.Tt^. * 
SH$60!I©«£. HRD«jt«VX^^-7-tr«> h+^S^- 
h + LDD<D3©«3t-C^$tl-5Cl<i:{C^;S„ 
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[0 0 7 6] u©IBf, LDDS«i3 0 3liLDDiS© 

■5. A>-->:/K < £c>X^I&£n;tLDD«^T«A 
* - - > ^KH \Z «fc 5 ttA* 5 y i: & -5 £ <t tt 

[0 0 7 7] &*5. 7X^t7ty h®*£3 0 3CDg£ 
(X, ) \t/%9——>{/\Z&-oTMWZnz>1Zib. 

[0 0 7 8] -7X^^--7ir»y HZ>fi£ (X, ) « 

(l, ) tft*;nj;fi«o*s (c 
, ) sib^t (c, — L, ) /2tasn5. se^x. 

T0iS©t7t7f'S (X. ) ^^-T-5Ct*ipTtlT 
**SS«SJ©«fi£-C(i^-7-tr-y (X, ) «0.3 
~3 urn (ft^WKtel ?-2 «m) if 5utA^ 

[0 0 7 9] 02 (C) tC^-r«7S«jft©jS4X^ 

Sfcf. #ftSH§5iSffil£ffltr>.5*§£r. V-X/KK>t 

[0 0 8 0] V-X/ HK >liiy< h«gi*it 
-A*- 5 -5 \Z L tc <b L T *> # ft S&SgBI 

ifUl~10cm'/VsgST*S. -£ftK:*fLX#*;t(§0!)CD 
tH&«ifi£Sffl LTL$ ^> Xtet fcf 'J -t^ d^-T^fTX 
y ^ > <b L Xffil fit L & V '» . 
[0 0 8 1] t^S**. #igfg93TteflH4Jli:LXi&§ft 
ttSI^IK Uffl L T H £ ©X* ^ U 7fl**l+» K 51 
SfoT, K 'J 

t l x&a «it * *r -r * ¥^#:ag * m » rc 

d^-flliX££©T&£,, 

[0 0 8 2] ^USSfisJcDiSSX^^TFTf*. H 

RD«jg£*l,X^-5©X*?§SfSfn::J;5*<y h + + U 

[0 0 8 3] ^toifttb. ^mm^mum^itjsmm^ 

8S £ ^figf -5 T F T KfiPilX * -5 . 

[0 0 8 4] ^fe, *mffim?)ftmjLmz7jiv?tmz, 

02 (C) l::^Lfcfliig©j£X*#gJTFT£#.2>©K 
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4ft©^X? LriV&gtLX^&lA. CtltttiE*©^* 
* "hvy ^l? T F T *t 6 X £ &g <t L t t, 

[0 0 8 5] «±'0«fc, *£MSflO«|jftKJ:ttt*«E 

h Ay-f N3!T F T£f£§g-r-5 H .hrtWfiX <&■£>. 
[0 0 8 6] &*5. #^#J©f£Klgl;:ftoXf£KL 
hAV-f HTFT (Nft^iTFT) Ottf 
10 U-x^«10~ 150cm' As (^fig{C«60~120cm'/Vs 
) . C#(^te«JEtel~4 V^SL55. 
[0 0 8 7] [*JS0»J 2 3 **SS0iJT«*S^^©« 
fi£JC*5t,iT, &t&mi £\$mfcZ>mf$.M&7r:?. TFT 

%mm-Q\t.&W:ts.mft<D3>-$:mm-$-z> z. t iztz. 

[0 0 8 8] £-r. *JS^J1 Wf^iSlg{^oT0 5 



(A) CD^Sr^i,,, vldT^JS^Jl V 



-X««5 0 1, KU"f >*ffi5 0 2ZMl$.-tZ>mz?- 

20 u^. 'C, (4y-f MliiOfcSK. 2~9 urn 
(tt«»l:tt2-4(jm) ©&HTgtf*l*. gp^. ^ 
-f htgt V-X/ HK >tii:^-A-7y 

z>mzwi»z> z. t&*'&i&m<n&miit&z>. 
[0 0 8 9] z.<D®.m-e-&mmi iz^Lftmz^y^jv 
x-y^xg^fr^. &mm&m?ztm5 (b> <»vim 

^r<D^r^.)U&\tL t (=C, ) -e^^n 

(7XJ?t-;t-7-^fi«t^) 5 0 4fl)gS (Y 
30 , ) ity-f Mg«Ei't8t. (E^L, ) '/2T 

[0 0 9 0] 0 5 (C) HHH>SSOfi*ST*5 
*i. T FTRffSfO+t 'J Ttt, ft$MfiES«5 0 
3 0?£50nin) , 7X^t-A-7y^I«5 0 4 (/I 
$160 nm) , LDDi«i5 0 5 C(P£50iim) Si^tn 
* 150 6 (P^40nm) . K >€S 5 0 2 KtmM 

[0 0 9 1] Z\<Dm&, •7X?t-n->';7'I 

®5 o A\z%f-i bnmfr*>onRi>mf8.t<ti&tf* l 

40 DDt«5 0 5 Kitt^< K^nTSim^i; -5 CD T?, * 
^)^, $^>tCLDD®^5 0 5 iZi&-Jm-£$c-£\zm&& 
<bLXfc^«ML5So 

[0 0 9 2] rcO«{;*^i£eiJ©«iiXttHRD«lig 
/t— ^tCfc-Sll^W/iLDD+JP^^-^-fe 

v h+&mm*i&mzj:zLDD'?mtfi2tiz>. s^, 

t-A-7y7"M5 0 4©|gIW)S^l:H 
/t- 5 y y tC«fc S*S«^t L D D +<&^S^F^tC e fcS 
50 LDD©*.*^^SLDD«itt>i0p-5. 
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[0 0 9 3] **Jg^J<D«ifiKt*^Tt>. A— yj» 
^Ii5 0 4. LDDI«5 0 5 ^n^ncoKJPTSiJ 

A-7-.y:7*<t*££>g3 (Y, ) =.>>f*f\Z&Z> 

[0094] tzts. ^mmcomimkitty-ty hi& 

[0095] ^mmmommx-itm^mmz^-o 
\zv-7>mm^t3\&tiiftnz><DT'm&&m9)%: : £mz 

V»±fc#*K:irjEE1*tt©J*<r»T F T Zmm-?Z> Z. t#nj 
[0 0 9 6] C*S6#I 3 D *mSC«J-ett*^^0« 

[0 0 9 7] 3£SS#I 1 <Dfe8Jli§f::S£oT0 6 

(a) co^si^^s. z.z.-?mmM i v 

-Xtt6 0 1, K >11 6 0 2 $f BEt . 

CCDS*. C, «y-f Bc£-t£ifc<*> 1~10 

Mm (^WIC«3~5 Mm) 

[0 0 9 8] ciot«Ji-x?*ig«sj i 

X-y^Ifg£mv ffiiSIISISriStt 5i:@6 (B) ©WIS 

[0 0 9 9] 0 6 (C) ttf'U'f>SSOlE^0TSI. 
fl*, TFTibfP^F<0^-vUT«, ft*WfiESi6 0 
3 (JP£lOO hm) . fSt7t-yhS«6 0 4 0P£l5 
0 nm) . LDDi^6 0 5 OS£100 nm) Sl^Tn' 
16 0 6 (P£50nm) » H U-i >ftHs 6 0 2 'v.tfJjST 

7 h + LDD©2giilT*^ni. 

[oi oo] **sg^io«lfi£tw*i^Tfe, mz*y-ty 
04, ldds«6 o 5 a^n-^nroffiijp-cfi!!! 

[oioi] immm4) *mmM-z\$*m&w<Dm 

FTOfP©lS«**6<Jlr«*«g«»J 1 \Z'&x.\,Z&.^V> 
[0 10 2] St*, *JS^Jiro^ffi!XS(rS£oX0 7 



9 ) • ^PS 5 ? 1 1 - 1 1 2 0 0 1 

16 

(A) <S>#!8£#£. CC-e*«S0iJl iimtLZ&te. y 
-^187 0 1, HH >®ffi7 0 2^^fi£T^>ISfcy 

[0 10 3] ^iSSe'JTtt^V^^x-y^^? 
0 0©g$£C, tt8. ;«W,.C, ttl-10(im 

[0104] ;r<ottStT3i«&0)ji K^LfcfcK:^*.;!/ 

10 lyfliSff^, fiUHffil£i8:tt-5<»:0 7 (B) (DVtWi 

^(D^f, 7 0 3T?^$n-5®«A^^^;^J5g 
^cD^r*;PftW:L, <=C, -X, )' T 

[0 10 5] Z.Z.-C, X, ttYXft7t7hi«E7 0 

4(Dfi^Tab^„ x, <D8.mm.m\z-z>\,->T&nmm i *' 

o 5^s^©s5:MieH«iiia0ij2 <&##ic-rn«^^„ 
■ [o i 0 6] *mmm\z. mmmixmmvrzHRDm 
7&tmmm2T-giwvfzHRDmm (jtaLDDi 
20 it) m&tbiztstmt&jiM ' 

m i R^sijg^j 2 x-mzmw l^ot c ± trois^t** 

[0 10 7] #^;560J©«&#iit£iffflT'S>«^ 

v—z.m.mz$zmm2izmi,fzHRnmm, <s^«ld 

D«jS) K K >ffi«lC^ig«»l 1 T-WiWVtzH 

R D «§ it £ ffl V > -5 C i #0 £ L V 
[0 10 8] 0tj*.fc£, >'**«©^-:fc;Miiaj 

fe^Jgfetfi)c^<D^^HRD«ifi*iMSL^. igfc, V 

2 K^Lfc«fcffita^#©^fc^HRD (SfclJLD 
D) fflit^iiLTH-5. 
[0 10 9] &*5, **lS«sjtC*3ViT, y-X/KH 

-SdtfepTtlT^-S. ^<D«I(C. *M^Jl~3fC*Lfe 

h r D«it*^«L DDmm&nmm&m-ELMiRVTv 

^:bit A ^ — PlffiT?* -5 o 

40 [oiio] c^ss^ii 5 ) *mmwvu&mm 1 ~ 4 

tr^LfcfilfiEO^ hAy-Y HTFTSffl^TCMOS 

8SrfflliTUiBJ-rs. 7S:*3. CMOS0Ktt^-S«± 
fC^fiK^tl^N^r Z-JIMT FTi Pft^HT FT 

&mmm\zm?>.-eitiitxmtfr?z>. 
[0111] m8^mm4izmvrcm^it:fmvftc 

MOSHfSTfeO. 8 0 1ttPft*;HTFTCDV- 
XSffi, 8 0 2IJNft^HTFT©y-Xtffi, 8 
0 3«N / /P*iiOHU'f >«®-C&-5. 
50 [0 112] S^:. N^V^;^TFT«^Jfi«sjl Tltt 
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HJLfcf^SXStC^oTn* 18 0 4, 805. n" f§ 
8 0 6, 8 0 7A<isE$tlTH5. — ~)S\ F?--T*)IW 
TFT©2rfc«p ,, JI8 0 8. 8 0 9. p" 18 10, 
8 1 1 tiWdLZnT^Z. 

[0 113] m-mfe±.\zcuosm&*wm- 
mm i ©is tcft-? 2 (a) ©#ag£»3,, 

[0 114] C©tt*T«Nffl/PIBI»ft< 1 5tt*> 
MT F T^ff St5i^l:«Nft *JHT F Tit5 10 

[o i i 5] *Hig0ij-e«^P>^^j(ct^*t. 
mm<Dm&'7u7 r-i mibsil-tu >©asira^£«fc9 

[0 116] iot, #nx6««ji fCiJttSSIftrD^ 20 
yf;PttH9©«tC&*. H 9 CiS^T, 9'00H*i 
9 0 itt#n>*ftHtt©U><o»*yn7.r-f 
9 0 2 tt# d >3sft]&©# d >©jSK^d 77^f 
)V. 9 0 3ttp"l, 9 0 4lip- m* 9 0 5liiit 

[0 1 17] £©Wf, p"I9 0 3©iP£telO~150 nm 
(ttS«Ctt50~100 nm) £ U p" S©#D >©igg? 
te. 3 X 1 0"~ 1 X 1 0" atoms/cm' . ftmm\ZiZ3 
x l 0"~3x l 0" atoms/cm' £tzZ>mizfflffi-?Z>. 
[0 118] to*, p- 19 0 4©J?£te30~300 nm 30 
<.ft&#3lz\t 100~200 nm) iL. ^-©#D>©jgg 
tt. 5 x 10" ~ 3 X I 0" atoms/cm' izfc2>m\zmm 

-TLfefc^. fcS'fc^V 19 0 4©KiPlCO^T«R 

ufc©«. -f^->aAffi^©^so^e*fflt,^psti, a 
m.m\zmit?z>mmt)m\z*.iT&-rx>- mam^n 

[0 1 1 9] £ZL*>T% ^SStfJ-TrteN^^glTF 
TtPf+MSTFTC«efcV-7 m m<B)UZ «H 40 

ig«»i2^Lfc*fig©HRD#iii yzf mm 

[0 12 0] Zr<Dtatt>, ±®0T^€)75^^fC P^-V * 

;HTFT©y-7M«li:iiY i ©S££J$o;a--A* 
-7 y U HH->^«(BiJfc«X i ©g^$ 

A-7^««*tU XMMBfcttXJ ©fiS 50 



••«:; 

) t$M¥l 1-112 0 0 1 

'V 18- 

[0 l*"Sfl] d©l$. X i iXj . YitYj ©S3te 

[0 1,2 2] C©&&;|8igTttCMOSinJ8&©& 
9 F.W > <tfc£Ml£©»EE#tt£iSS < -T* C titti* 

[0 12 3] *JS^Jl~4tr*Lfc«fi£©TFT 
£ffl(^fcCMOS|g8S©«fl££0 8K^L;t7J<. CtlfiA 
t\-<D±T vim-? $>Z> :tiif5 ST^te 

T9iI9&-£©T'. CMOS0KTtt9' =8 1IM« 

£5. cne>©«»©sfl^*D-e-©+*^, BEgjK&s 

[0 12 4] **JSfi»Jlc^bfcfillc*S^agiiP 

corns. *i^^hAy<HTFT (p^v^.^ 

1TFT) Otfgf-^ telO-lOOcm'/Vs (ft^Wfctt ' 
50~100cmVVs ) . L€rtAffi^EEte-1.5~-5V£H3iL 

[0125] [*JS«»J 6 ] *H«St»Jt?«. #113891© 
T F T \ZM LT L £ fr>lt«EE£Mflrr« fc«0©I**i6 

[012 6] v$<<mni£&fflw-rztcsf>\z 1 3».<« 

S69fwH*n>, -f >i7<?A, #UOA) $fc«l 5«S 
[0 12 7] *mftm\ZttVTry*)U\ t --7$:ft : 5Z\ 

£\-zm%)-T?$>o, &>T\zjjk-?2m*)<oj}mmg,-e& 
[012 8] *r. #«KS«K«ait-r«^iz«(r'3i 

©MTFTfcMbTHigfS*^iHi$*is^*, mm-vm 
m&mu<b-&z>t^-Dftm#iz\zmi&-cgu<<K 
[oi2 9] '&\z. m2 (o -vistmvtzi8ite.^**)i> 

m) \zttvxmftmz^&yim>i}azft?tt&&z>. 
[o i 3 o] mm^m\t-i *>mA&. ^*>y-*l> 
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r+-*nrBi&iKM*mtoa>-c* anises 

[0 13 1] &*5, -f *>SAffi^ffl 
TFT±flc*«5««Bltia»*T*» , «5ff^«^**;HR 

[0132] s/t, ^mmtrmmvrzmti— v-t- 

[0 13 3] **Sfi^JSrSIJfi-ra«^ 7-Y*)UMl&m. 10 
1X10" — 5X10" atoms/cm 5 (tt*#HCte IX 
10" ~ 5X10" atoms/cm' ) <D&m^ V&^mMJ^&ffl 

[0 13 4] -t IT. **;6S#J£#^?i!B;i«TFTlC^ 
J6Lfc*§£\ Nft*MTI-T©ltUfiiES: 1.5 
~3.5 V©«ll;jR«&5ci:di-e#5.,ifc, P^-r* 

;n« t f t \z mm ufe*^ \z\t l ^ ^fiimjE £-1 . 5— 
[0135] *$£M&i<7>mf&\immm 1 ~5©n 

5 0DCMOS|5IKtCigffl-r-5«^, NITFTtPlT 

[0136] cram) 02 co \zmvr^mm-c 

te. a^^^^^^lCH^lCLTV-xmSl 1 

2t>'K>iai 1 3i3&^fiE$n-r^s. **SS0U 

T-te£tt<fcteSy©#^K^Ti&Srf-5. 
[0 13 7] 010 (A) i'^t-«jt«, **i$K:te0 
2 (o •fc^Tt^a*. y-xiiiiWKK>t 

Si 2cDffimaW«E-5-&K#SK*<&,5. fiP"5> -SPfC*3 30 

u-r >«s 1 2 #Msnt^5. 

[0 13 8] Sfc, 1 3TS$n5S«(4. 
—300 um (R^WCtelO~200 Aim) T$>£„ 

[0139] z.z\-ei?mj:m£m*>v-&t>i±T*mffiM 
<n&mzm.m-rz>. ^mmm-c\tmio (b) izm-rm 
izv-xnmi 1 &of k k >«« 1 2*0j«-r-5o - 40 

C1T1 5 teft#¥8IWf T<& 0 , SggSl 6*tSt±J-r-5. 
[0 14 0] i^ttaT^^Xy^lStfr 5i, 
V-Xtll ia^HH>til 2*iVX^i&oT 
^BSI^«)tC&«¥*#:«l 5*«X^^>^^n-5„ £ 

agg&i 6 fepwicxy^^n-s. 
[0141] ^o«fcLT0 1 0 (a) <D&tj.mmm 
*>nz>. isot, agg&i 6^^^;u^®«i 4<tra 

l^JKiS «r^r-r -5 ^1 i te W 6. * -5 . 
[0 14 2] £©mK¥^#JICD^ttJgBl 3£Jg/£-r-5 
SS«JWTro2 0*«*-5. 50 
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( 1 ) * *JH7 \Z& te -5 X y =f- > y X 9 £ 

(2) «XSTffig|IK^Sr^»lK*^fiE-r-5|S5fC. A 
#¥^#JI <D©M \Z «fc -5 * / \* V y 5?7P A &&ffi-r -5 . 
[0 143] I^f>yt^iLTIl SiSigiglC^ 

[0144] ^mmm^mmtmmm 1 ~ 6 on 
[0145] c^ssey 8 ] *nnmi?ummm 5 tc^ 

L£CMOS|hJ8& <-f >/\*— ^IsJgg) roiHlSS«figC9«SJ(C 
C>V>T0 1 1 £ffl^T!ftgi-r-5. 
[0 14 6] 011 (A) fC^f^te. 0 8 1C^Lfcfc 

ro<ti^— «ia©cMosieiss-ea&-5. z\ corns. ®mm 

Iigtei7 DAKA^asy-f h^ffi2 0, N1TFt'©¥ 
i#12 1. PlTFT©fffl:12 2, NITFTffl 
y-XM 2 3 , PSTFT©y-Xll2 4, 
U"f >«® 2 5 A^^^tl-S. 

[0 14 7] 6-Sg^gBa, b, c, dte^tx^tl 

011 (C) iZTxVft* >A*-*l§]S8©S8^gBa, b.. 
c .., dlCjtiJSlTI,^. 

[0 14 8] ^{C, 011 (B) CStOli. NSTF 
T i PIT F TiT h' l/-f >iS«<!:ft5*i|ftI$*I 

ithrz.m j £:<Dm-T?$>z>o &nmzmi 1 ,(a> -mint. 

[0 1 4 9] 01 1 (B) <75«jgT?teTFT|^±Sr*^ 
JItePN&1^£J§M^£;W^lg<tte&£&n. 

[0150] tmmm 9 ) 1 t?\z. #n,m*m 
#m<Df££kfcj:m\zt$\,*Tu—4f—yt. wiz/^jvx^m 

-5. s^u— y— ^feL<te. -enti^^o^s^^ 
[0151] ^-oit^^sfcteu— y-^^fg-rs^t 

«g7>^a^ffiU— if— ^fflWcRTA (Rapid Th 
ermal Anneal) S«tegc#*^S:+#CDJ!in^MiiT?i^a 

[0152] > y^x \zmmmm. u-*fx% m 

W-TS<h. ^SM^JRtcKiR$nfc7>^7tte^^^ 

[0 1 5 3] AOy>7>^ (tl— .d^ttfil. 15/Lt 
m. iSJSO. 4 — 4 /xm) $ffl^fc«-&lcte, AD^^rM 
S10~60», ASWJCte 15-30 I^S 



( 12 

21 

7 0 0 — 1 00 o'cicja^-r^.tpfc-r 
#as^^lRtt7 oo-ioo orirJoSftS'ti-s 

,6(6 5 0-7 0 otg© a±tin»rs!it«** 
[0154] mnm^>^x\tmm^mu—if^z^ 

[0156] (mmmi o] ^mmmx'it. ^mmi 

[0 1 5 7] **M0iJ-C«K7<A— IslKtLTtt** 20 
#tj£T&-5CMOS[El8S (0 1 1 (B) iZmhtz^-i 

BRi^) **BI5B^©TFTT*J«'r*Jlt't>RriB- 
"C&S. *0«-&Kt>CMOSEI6T6«l6*iaiStUTffl 

[0 15 8] M^hVPXM&iiLTiZ'?)^ 

y-f hfflTFT*ffl'vi*-«t*-r. **js«tm:^;i/ 
y< h#K6£-r*«*5R-ra«. s^y^y-r n*«rct> 30 

[0 15 9] *r, ^JSfJ 1 Wf^§SXg*?iJfflLTE 1 

(b> k^txs (u— y-»»flsxs) s-cs^t-t 

dtf>tfc^£0 1 2 (A) fC^f. 
[0 16 0] 012 (A) 1C43V>TV 3 0 
S> 3 1 ttT«, 3 2ttCMOSIllKi:ftl.PTFT 
<oy< hmm. 3 3BNTFTOy-fhtSt*^. £ 
fc» 3 4. 3 5tt@5gTFT(Dy-f K«fli-CS.0. 0* 

l~35Wtt«i:Ut. T^S-^Ai (Sc*2wt 40 

H«ffi*^-r-sfc*ir, cMosmssoy-r h««3 

1, -SlOWHKtt. Sft7^5-f AT&4ISISfl: 
H3 0 0 0. 30 01))«»)«Sft, i^H^TFTCOy 
Hg3 4. 3 5©^fflt3t>. gtfb7;usn>7A-efc 
d»Stt'fbK3 0 0 2*<^fiE£nT^-5. Iiitfti3 

o o i — 3 o o 2 <DB&jj&\t. ^mm i tra^fc-r 

[0 16 1] y-f hm®cD«i|eftLTT;i/5^^ 



) f#iH¥l 1— 1 1 2 0 0 1 

"*!•' 22- 

thxty>?)U (Ta) ii&iK*>&)V (TaN) 

©*B*BfcT a, O s T^£*T.5l^ffigKfc!BI£iS:ttT 
fciVi. tt&jr>9)V (Ta) &ttflS^>^ (Ta 

[0162] Ki&SHtBI 3 000-300 2 _kK«, £ 

RfcaMUgftR 3 7 ©ftto 0 K*flS£JMR*#J«LT'b 

iH.'|l*TFT, CMOSBBS&&t>T. 

3 0 0 0. - 3 0 0 2 ±tCte. g{t&Hiffll 3 6 , gKtgffc 

[01^3] mt&itmmm3 7 ±\z, mmmix^v 

fc^-Hf-^Sfl:xS»c«tO, *giM43£SiiBI3 0 0 3d* 

[016,4] m'i 2 (b) tw^-ru >^*Dxs^fTt>n 

T, SfSiiH4&fS§BI3 0 0 3 ten* 13 8 . n" 13 9, 

1 14 oA^fig^n-s. dne>#«©piMte*ms*iiS 

[0 16 5] ^tC, CMOS@K©PTFTtS4I« 

i^si/vxhvxi' (0^-a-t*) -ctsuT. 
Ai*x»a-f *•> K-e>y«»cx, 1 3«*^itfnt 

jz>)>mm<D3fe(DmBi<Dtfu>&mi]ais-c. p H i4 

1, p." !4 2*Mt5, ife*. P" I4 2WTI 

<&•&. p"i4i, p- m 4 2 <Dmmt£&m*mi&M 5 

tC^LT&S. (0 12 (C) ) 
[0 16 6] >^t. If— 7r- JUSSfrH. 'J > 

r^d>^iipxs{cj;o; #skKikistzmm&mmm 

3 0 0 3«^att*eS:#-r-5. mmizmijaUtt 

mm cj >rz*#p» wettYttfTfcns. f«c*3, c 

^*SrB5<c:«i:^T€r-2)o (012 (D) ) 

[0167] &\z, m&iSLJkmwkz o o 3*x«^?>y 

LTfttt¥S«i:84 3, 4 4Sr^T2>. &i5 N 

[0 16 8] ^C*3. ffirifiODk— !f-7-- ;i/X@«^S 
<4a^M^^«*^«4 3. 4 4{CSnXUT*^fr-5 

[0 16 9] -E-LT, S*1±*#-rS^I«*«figLT/1 

^— ->y£ff^. CMOsiai?^©y-xiiffi4 5 (n 

TFT) . 46 (PTFT) , «IHK>114 7* 
J^fiTr*. ■*TFT«5V-Xti4S, HH 

>m«4 9^^-r^.. &*5, 5o-ci^n5iiit 



( 13 ) 



11-112 0 0 1 
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24 



mMhw&ziiizTz>. m i 3 (a) ) 
[0 17 0] 013 (A) <Dftmtmc,t\tz*>. 

;H7?>^Ii^fToTft^Ml«i5 1-54 
Z\<D9$. H^-f n-®'k<7)-ft\$E%z><DT 
FTfe KH >m<D&-\Z-?X?7lr7liy hSUSSrlStt 

fc.T*. 

[0 1 7 1] S^TFTtiHl 3' (B) IC*-**** 

i:V-ZSg4 8RO:HM>iS4'9 <tg^T-l.^lw 
VX?t7ty hfg*££:i8:tt.. 7X^ti5 0©~Ft;:« 10 

a- ^ y £ m it tcmis. t -r * . 

[0 17 2] iii^TFT«y-X/<KK>^«d$^ 
^^^©(SfCAn^iSO-C,,, TFTi^jg^KJE 
£ii5<-f •5!&g#a&-5. 7X^ig5 0©T*© 

[0 17 3] &i5, **Jfi^jtiafeJf$'b^tJSltotlS 

-mmmx&z,. *nm&Mz.<Dm^zm&2ri2>z\ii 

(01 7 4] XlZ, &{fcg{fc3£3i«lT-&-S>#«Bl5 5* 

200 tim<Dmt<\zMi$.i,T, t<D±Kmm&mmmxttz> 
mmmmms 6 £^j£t*>o nm&mmms 6 1 lt« 

[0175] mmmmm5 6izMvx^>^^ b 
zmfctsnzmmnms 7 m&\zfcmit* 

fT?T013 (C) \Z7K-rmttT?T4 7-?hiJ?Xg 30 

[0 17 6] tftis. ^a©-tr;PSfl*ig^fUfflLT*fr6j 

[0 17 7] &mmWZ7ikVftTlry L '(7'-?bV 

z xs«s:fp©-r s tz&mfr/**- - >?®mt 7 HIT 

( 1 ) y^r 

(2) ^P>^*0ffi«/1^-X>^ 40 

(3) S^^«/\^--> ; 5' 

(4) hzi>9>7 h*i?-->tf 

(5) V-X/KL"f >«@A^-n>>/ 

(6) ITOn>^^ h/^-z>y 

(7) ito;^-i>^ 

[0 17 8] &>±<omiZy it%\Z'Ms.^W&X7 2 

MU-y y htf±ffi\Zfa±TZ. Sfc. ^imjS«riJl~ 
5 KjR L 1tm&LV> T F T V»T S S \Z®&&&-? 5 'c 



%\zmm?zz\£wzz>. 

[0 17 9] &:*3, *nffiMlZ7KLfzm%T h "J 
ISO- gB£±M^'=>.!,;t0£0 1 4 (A) KjjrT. & 
*3, 0 1 4 (A) T«S*Wlr*5liS^JTffl^fc^#Sr 

. [0 18 0] S14 (A) CSti^A-A' TMt 
fzWrmmitmi 4 '(B) @1 3 (C) Tte0^ 

Lftrt^fcrtt, 014 (B) {C^-r««ry-r 

i3 0 0 5*5f^tlW5. 
[0 18 1] Z\<D®mm&5 8«KU< >«®5 0 <£* 

(c s ) .s-^Errs. #i*#fi©gim^«y-T 

KJftiI3 0 0 5, 3 6, 3 7 digs. *IB)^g 

[0182] c^is^y 1 1 ] $zmm 1 o -cut. u— if 

SStS:— #»figL.£:0iJ£5SL*:„ RTA 

[0 18 3] 01 5 \z*-&mm<nftmxm&7Kt. mi 

3 7±1Z, IP^lOO -600 nmO#aSS^I4Mf 
-5. itlt KJP^200nm tf*. HSS«»J9T^ 
Lfc. RT.A{c<fcS@ffifiEStc«kO#a»^IIgS-i^S 
^b^-&T v igatt^5ilie3 0 0 4Si5. 
[0 18 4] ^Sfi«iJ<Di^S<t:XS«. ADy>7>7" 
(fcf— i'iSEIl. 15/im. tlO. 4~4/im) Jffl 
^.ft^>^i 1 Ommi|i«»i^«^LT, 
*^*LT^O^*SS1CJ;0. fig^P^Sr 10-60 
©>. AMWt-«l 5-3 OtytteZZvlzmffiTZ. $ 

£ 7 0 0- 1 0 0 0 < CtC»l?S&-r-5«fc31::-r-5. d 

**ii!60. 5mm/sec (BgftNrW 2 0 ©XCffiS) i: 
L, /\Dy>7>^<Dffl^Sr7. 7WtLT, 

2 orsstin^LT, ^sfk^-a-x, i^att 

S^S83 0 0 4*#^ o 

[0 18 5] RTAlC«kSMa<t:XS©^. 
— tf— ^ Y A G V— *?-*§<D V-*f ntL'mZI'tl. 
^SrM&tLT, i^att^lK3 0 0 4$rT--;i/-rs 
iJt^. iC07--JK'«koT, i^aeS3gJK3 0 0 4 

KS#-r&#aKj$#a*i8aft:£tt, i^att^gofi^n 

•5. 

[0 18 6] «m*mc,£5Hffij&gt?©ii£afctt&l 0 
B#F4 * S-T -5 R T A t «fc zaftig «5!UlB?p B 1/0t 

&i o#sa-eabs©T, xju-zf? b<Dft±a>mti. 



( 14 ) ' &mw-i i - 112001 

25 .id;.' 26 

^illlLtPTFTi«t5*iftI±l;p ,, l4 1, p 

[0 18 7] RTA(C«fcS^S{bX@^<OIg«*ifi " ■4.2.^»J56r* (012 (B) . 015 (B) # 

wi oira#K:*tt"rntf«kt». hi s '(b) tdjjvru jr) . <■ 

>*iD±S*«ff*?nT, «SStt*®*IS3 0 0 3 Kin'" [0 1 9 6] rrotKtgTR T AKl«fc57X— JUg^ff 

13 8., n" 139, i B4 01fi»&isH*. *IC01 5. **SS^J-r«RTAtCj;-2)7r:-Jl/ai3ilcJ;oT^ 

5 (C) Kl^T* o>£8siOXgKi:fc^Tp* ; e4 1, jDS*lifc5F*fi« (U>Rtf#D» <©«tt{bt¥^^ 

p- l4 2*f6Et5. ©ffii*J(!<k (Kfi»ffll*L^VW*>H-i;>^T?ttU 

[0188]fc B15 (D) Citl/- tf— T— — >^3j?D >t— ^ir^K^fcfT^iiSnTL* 5Jta&) * 

;ns*fT^. u>atf#n>*noxacj:6, imm fft>Tt»*. (an (a) ) 

fctl C©1/ — •tf—7'— — •'PXawtfrKl. R T jfg,fM4£gfc#-r-5. IICDW- If— 7— — ;PXStt 

[o i 8 9] 0,1 5 (D) iz^Tvtmtfmznrcz. 0 to 1 9 8] &<DT.m\tmmm 1 o.ctt*.«Atr>. & 

13. 1 4 c^-rifefigeii 1 oo^xstc^oT, *^jg«sjt*0®t=^$nfe«jfi(cK3t^n-5cii« 

-f /t— Hte'tB»T h 'J ?XI3gS£:£— HSS#«., *6S0!I l ~4 TSiWUfc^n^niDT 

[0 19 0] tUltMl 2) **JSfisjT«. mi fH£fr*.tfA<r». **JS0UttftS©^:T©IISS0iJfC 

vzxw&7Kmw*ftm-rz>®'£<Dmzm'$-. [0 19 9] ofcKMi 4) **js«»jt«*js0ij 1 0 

[0 1 9 1] **SS0IJO^«. £f. L<— tf-ftKlJ: C^LfcffSXg*S*^LT, S»^fi**ggS: 

&fcxg©&, u— tf-7n-;uK«fc£*gjM4©&»x Kin-? k >j ^xiu?s©|£Tgc©@i5ii©±ffi0£0 1 8 

Sfcfrfe&^j&fci**. SPt>> *SiHt:f£Ki-e<D*£ l J > (a) kitkT. 

o^SDxa. Mm7tmc>yy?ij>ifT.m<g&$iffimi [02 00] usscti 0TKi9iLft:ffi3-£iqi;& 

[0192] ^lt, *nmM<D&m*^**)isMtfim. 01 8 (a) &b-b'. •?wwn,itmwm& 

«ois»ttijk#xa.(^ie«©sttfls, ssis^) * . 01 8 (b) ir^-r. 

0 1 6 Kl*VrtiM:i«!gJ& 5 5*^Wfe^TfT'5^(ca& 30 [0 2 0 1] £"T, glJgflll 0 <tS^C-5j^««SgH«S5 

5*^LTfigitsn, §es^wtc^-v^;pjgfiem«5 #ji oiz^Lrzm^mmmiim^T. mamz&<?z> 

1 ~5 4lC«bTfT^n^<, £U 5 Igii6 1 <Dmm\t$:T&& 
[0 1 9 3] C1©«IK10 1 6©#agTU— tf— 7— — )V . Klie*.*©-?**. 

SrfT'St. y-X/HK>SlJ)^©U>-?>it?D>i [0 2 0 2) S^:, *5IJS0U©«-&, FK>il6 0 

<^fc^iiS&4&>©i£i£«S: (Out Diffusion ) &fflZ.ZZ.£ ffeBSK'rt^ffilattf , ^t6&fg9 £<^|&ffl-e^SI2*§i 

[0194] ^mmummzmznt^mmzm «sj^srogs«^«. wffies^a 

3e*n*ittt«6V». *66#te. *S60U~4T!»9§L 40 3 0 0 4, mtJkmWkZ 6, BMfcgflU&JfcBI 3 TttSL 

fc-tn-en©TF.T*ifto*Br***>bT»a[a«n6* 

SiRLT088^!if-£fT*.fcm^. **SSfi»J«te© [0 2 0 3] Hi?l«® 6 1 l*£aitt*ffT& 9, £*h*5 

[0 19 5] C&KM13] &JK091 &B&&Jg£S*£BK¥Mi?«&&BI*«areiiil27 

2tH*i:, *ltmo. i i ©liflfl:it«©u— if- air**ct*««F*L^, &£flUH&*att6Bicm>« 

xa^^i1'^->h•-t;>^ffi*ffl^»T>J>S:^^I^Ln , *j£ffax*»*^-c*-6. 

H3 8in- 13 9«Mt5. (012 (B) , 01 [0 2 0 4] *&lfMttBiSlC*£nfcttifiKin 

5 (b) #bs) . ^»cr*»--tf>^ttic«fcD3HD> so «an*^ttt«t^. sjs^tt, ^ss^ji ~4^ia^L 



• 27 

oi:si tzmgk&Tikmm \z *j t* -a b m .( 7 7 y v h u 

[0 2 0 6] St*. ^M«3J 1 0©#§gXStcS£oTSra 

5 6 <h L T^tt £ *T 5 7 5 "J JMtf J&& ffl t > -5 . ' -t L 
T. inifiWIS 6&A*-->7Lfcfg, A-7I5* 
9->ifLXlB&6 5, 6 6$i^5. (019 14*/' 

(A) ) , 

[0 2 0 7] 019 (A) ©#$1£*#*L<=>. Hfefisfflt 

[0 2 0 8] u^LTlMMWLfcf.. DOSE 6 

[0 2 0 9] u 5 LTIMIA^64?7 y h U 
?X6 7, 6 8£^LfcS, #K I TOm?«t££*l 
5HJi?^ffi6 9£J£fiTr-5. **SS0iJT«iSm«ffi 6 9 
<Dig8B<i:75y *V h U 6 8 CD^gBiTjtfig-r^ 

(H*m®©^®*iBMJ:t9Wfl|iJ(c*-5) ^CiSm«ffi 

6 9*/^^-^>y-r-5<, 

[0 2 10] K±©«iatil 9 (B) ICtTT^*! 
[0 2 1 1] &*5. **Jfi0ll«EH{C*$tlfc«jtfwK 

[0212] c^ssey i 6 ) ^mmmxitmmm i s 

t \tmtt * 7 5 v i? v I- 'J 9 x £ ffl ^H.®%<D&\ iz -o w 
Jt:#WKte75y*VhU?X£:LT, 

[02 13] Bl 20 fciS^T, 5 6 «W$tt8f liBI** £ 

& -s m mt&mm* 71-74 ■=> & * 7 5 y 



: 15 > , 1-112001 

28 

[0 2 14] #^S60fl©75y h "J ^Xteag 

, . l Ji'XTJ&5. 7 2t?iSnS/^- i >HCMO 

10 [0 2 15] Sfc, 7 3TS$n5/1^->BCNMO 

66 1 75 >y £ V h U X £ LTtf>&<£ £ * flTl>5. 
7 4ti3tl5;^- >ttH3gT h "J ^XIsI8StC 

TFT±«ttf.n5, • ' 

[0 2 1 6] LT, (£fc«75 
yjr-?h-U jr'x&KJaSBM) 7 1~7 4£>±iz\*mzfi 

[021.7] Z\5lsTmmf&&m7 S&MJ&Vfct,, n 
Kjf;-;i,SrJgfiELT I TOT^:-5®3g«@7 6 * 

h'Jf X7 4£H3g«ffi7 6£<DF B 1T«aj^»7 7*^ 
fi)c£tl£> ? 

[0 2 18] ddT?H3R-7hU^XI§I»©75y^-7h 
U ^X©Eg«sjS0 2 1 Cl^-r. 0 2 1 \tm 1 4 (A) 
Jc^atlS«it^MLT75y^Vh"J^X7 8S:**a 
30 £fc>-e-fc4§"&Wf2©0iJ-?<&-5. /«C*3, 7 9TS^n3* 
«g*<Bi^«@. 8 0 «H3g«S 7 9 £T2F© H K >« 

[0 2 19] 75y^T h«J ^7.7 8 t4S*«lkiB«^ 
TFT±*fiK ft*S7K«K8 1^3>^^ hg|J8 0 

[0 2 2 0] /«t*3. **Jfi«»l«0ffi^$tl&«ji{C® 
40 ianSC£«f«CU. SI«S#«. HiS0!Il~4TiJiWL 

[ 0 2 2 i ] [*SSfiaj i 7 ] **Jfi«»|-ett, *JS« 1 
0 iZm L £ 3 T F T«itT 7 9 *r << 7^? h 

[0 2 2 2] 02 2fC*-r«jfitC*3^T«fefiS^ 

so icD^«g (n' m^fz\tp*'mm 



( 1( 

29 

±x^K)ihLmm8 i~8 5tfmn.mtz&mLT^2>& 

\Z. $> a 

[0 2 2 3] Z.<Dmt£ffi&t-?2>mG. TTZ-frl&tfLWL 
X^Srffl^Tfr? Z.£.\Z.tzZ>. J £<D±-(;&mm5 5 £Jf 

mt&mm 5 6 lt, js 0 a lis 8 7 - 9 1 
errs. 

[0224] *mmm<Dmi&<Dm\z. MofflLtsi 
■a) 8 7-9 i zmmm&ms 6iz^-z>xy^ hnmfr 

m&mm 5 6 1 lt> t>#<&tt8>ti&*m 

[0 2 2 514*, **Jfi^J(D*J^«, *J60tJl~4T 

n© t f t iioM * u TSjg/«t* m 
[0226] i&mm i 8 d *nis«»jT«. Hisses 1 

0~1 8K5*l^cfii/£©7^.<:/^MJ^X*«f;r:fc 

ht, ft&iQTt<DmmmmizM-rzisiw&i7 5. & 
h-y— *y h (fpc) ) tmm?z%i?& cstf, f 

[0 2 2 7] Sfc. B2 3it»T. lOlli^S 30 

8 6i$mmmx&o, $zmz\tmi (a) 

•STifcBt 10 2. gffcJliglSI 1 0 4 RtXgHbgffc&aiJgl 

i o 5 iKDmmmmxm^ti^o ^-©jbKtese 

2<D§2i»® 8 7a<J£jj£$*lT^-5. C CDSfl 2 G5IB85U1 8 

[0 2 2 8] ^mmmoftmit. sg2©B2«fui8 
&7&%mm?2>rztt>izu. mffimiT-mwvtc3mBe> 

rt*-=.>ifXmiZj$^T, 02 3{C^$tlSFPClt 40 

m-tmz&&-rzmmm 8 6 s^fc^»3^<!^s*t* 

-5. S2CESI8 7©TflfiSrHV^7X*«i:LT*3 
<iFPC5Lo*OiEtnci:*lTf5, 
[0 2 2 9] tfe, FPCEttftfgBK&^Ttt. ^CDIS 

TOK5 7^2 0BH«S@8 6 tt£te?2> 

•5. cot i T015 7 wj>f£< cmmf&T-m 
2e>&i&m8 6±tzmm2tiT^tn$&<> m&izj:-? 

T\*nm/1 y h* <h L-T F P C EtftttgECD^KSSi?:©/^ 



) I - 1 1 2 0 0 1 

30. 

[0 2,3 0] ^(D I TOK5 7ttgl:SM«lK8 8 

* o & W- 5 v ? *>© tts fcj6<D7 1 y 

[0 2 3 1] -E-Lt, FPCffittttS5*0 2 3(Of%i 
ItUc6, H2M4»«BI8 8£ffi^TFPC3g^ 8 9 
£JE*TTS. d 5 LT@ 2 3 K^T&frg^#tjg£3Wi 

-r-sctAiT-^^. z\<Dmtzmmmm&&mmi o~2 
[0 2 3 2] mmm i 9 ) *nteM-?\z. -xmu? 

X Jh \Z *m%W <D T F T &Mfc? & \Z h tc o T/t ^ 
[0 2 3 3] *IW7X*«±K«*fflfc#i&#|Il§S£«i 

ftftTte, l#©l^?;H^©&S-gB©*£^#«MC 

[0 2 3 4] **JS«3J(D»-&, ltJC<DU-^i7;KC*fLT 
K 7 -i n- HJK, BISSV MJ i7 X (UK i t» liL&Wfc m 

m/*?->&&ftmz&i& : t2>. -©^/^-^ 

[0 2 3 5] 12 4\Z^X. A, C, G, lrt?-> 

0K<O«IOjIblHlK/t^ — >, D, F/ti^— >«^it^ 
fc, E/t^->«H||THU^X[pIKO»0jgL@gS/t 

[02 36] zomz. m-mm<D®m&mm(*nzmM 

«^fC|^-|5IgS/t ^ - > $ ^ 0 jg LfiJffl L T±«:0/t 

[0 2 3 7] uffl^SSffll^i, @K/tiS'->i£^ffl 
-C^-5^:J6. 1 ft<DU7-?)U\zW$&tS&ii&/'<*— >*t 

'>)4<st>, u^^^o^/Hk^Hn*. its:© 
fe*f^T#s©-e. vx^x>i?T-5ii*raa<#d>tt, 

[0 2 3 8] /«ci3, «A«i*7hiJJXHISa«SXG 
A-CfeSi^ fT^r6]t«1280H3g^M(^. 5»J*|Sl»Ctt 

25mft<Dm$s\zttm-tz>/t*—>ms&$:Wz&A;X& 
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co 2 3 9] zomiz. nn^zfm^<DWkDMLm 

(6] £ Y /mOiSSii/'? ^ - > £ » £&'A>T*5 < 
-5. Cl<D«IiJtt*fiJffl-rn«. AT V ('7KA*>XM 

<*>®%izmm-?2>z.iitf-e%:z>. ' 10 

[0 2 4 0] [*J60iJ 2 0 ] **js^j-c«*«a^j 1 0 
~~ 1 7 fr^Lfe«fi£«7^>^ zr-? h 'J 

TAMLCD (7i'f-fy?hU?^Wa^Sl) 

[0 2 4 1] ££T**iS#J<OAMLCD<Z>*1^£0 2 
5iZ7jkT. 02 5 (A) IC&UT, 1 1 0 1 ttT^^-f 
^HJ^XlfiTfeO. : t<D±\Z\t*m&W<DTFT 
{;:«£; o THSfiT MJ ^XUgS 1 10 2, y-xffliMi&isi 

ss i 10 3, y-r hfiijKwiHigsi io 4«$nr^ 

-5. 1 1 0 5\t*tftm&T'$>Z. 

[0 2 4 2] **Jg«a|WAMLCD«7^^^^VhU 
*XS«1 10 1 tMfo&fol 1 0 5idi«I€jj|AT 

110 5£J&9l&€f. StiJLfeT^^^^vhU^XS 
SCSLTFP C (7U*y^- > h • ii— 
h) 1 1 0 u©FPC1106l:i 30 

[0243] s/t, fpc 1 i 0 6*^0 mfzm&m 
fflLticfy^i 107. 1 1 0 8fimz>m?£>nT 

-1- $>^/i;PXfg£[5]&. r«jEH18S. ^^UIhJBS. * 

0 8^tt2fill9tttt<3tlTU-57&*. lfiT 

[0 2 4 4] 02 5 (B) 9 ? 

-5. 02 5 (B) t*3^T02 5 (A) iim~<D&ft\Z 40 
I^CI3Mt£ttLT;&5„ IiTSi2 5 (A) flC? 
y^ffoT^feft^S*. f^-S«±l;:TFTTt> 
oTJgfiE$nfcDS?^i7|iIKl 1 0 9\Z£-z>Tft5M& 

[0 2 4 5] C©I^, uVvVW&X 1 0 9 fcKI&lHl 
&1 1 0 3, 1 1 0 4tI^«tCCMOS(HlKS**:i:L 
T^J&Stl, *Sif8lS£*iJfflLfci£X*#MTFTTf£ 

[0 2 4 6] *S^^*f<JfflbfcTFTttAML 
CDCX-fyf^^fiLTP^tfc, EL (XU? 
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TfiJffl-r-SCifcpItlT^-S. -f * — i?-t>-y-^ 

[0 2 4 7] ^±£D«(C. #ggfS9§£*lJfflb*:TFTT 

tomnzx^ftm^iz&tfkTzmm&rzte^vM&ftv 

[0 2 4 8] *$kffi&l<Z>AMLCD&ftm?Z>\Z 

7?5r^^hU*XS«fCfgtt3#tj£ (BM 0 
n TFT) tLTfc^K 

[0 2 4 9] it, fl^ — 74 — Zm^Tfi^—m 
7K£fTO'Tt>&^U ECB (^IMrflWUSSf) ^- ' 
K. GH ^E-H^fTJKffiSr^i&L. 

[0 2 5 0] #BSBS8-15686 ^«(CfBtt$tlfc 

&ffiv>mz. t( zuvyxrv-i zm^zmmzhx 

20 

[0 2 5 1] C*JS«»J2 1] *&0!I2 OfC^L/tAM 
&i3. **SS0i|(C#tfS«^*S§gt«, AMLC 

-5. 

[0 2 5 2] ^<D<£&«^«gS§£LT«, If^^X 
TV, 'sy KT-?>hf-fXyH, *-tt7-y 3 

^tfStl-So ^*1<E>(Z>— 0!l£0 2 6{C^T. 
[0 2 5 3] 02 6 (A) SiffBTSt), *ft2 0 
0 1. «^Uj^j^2 0 0 2, «^A*SB2 0 0 3, 
g§2 0 0 4, Sf^X-f <y^2 0 0 5, T >^^- 2 0 0 
6T**^$tlSo *I^itt«iil2 0 0 4^tigffl 

[0 2 5 4] 02 6 (B) BHft*^7ta&0, 
2 10 1. ^$12 1 0 2, W^A^SP2 10 3. ^ 
f^X-f >y^2 10 4, A'^U-2 10 5, §#g|52 1 

0 6T«Eg$ns. ^i«$iit2 1 0 2\zmm 

[0 2 5 5] 02 6 (C) ttt/H*n>t:a-^ (^E 
-t;l/3>tfa-^) *ft2 2 0 1, 

2 2 0 2, §^2 2 0 3, i^X-fyf 2 2 0 4. S 
*SB2 2 0 5T«fSSn5 t *®58Hjtt^^@2 2 
0 5^CjgfflTi*-5„ 

[0 2 5 6] 02 6 (D) BA7HY^>|>f^X^l/ 
-f TfeO. *<*:2 3 0 1, m^mW:2 3 0 2. A*>HgP 
2 3 0 3T«*£$tlS. *%mitmmgim2 3 0 2fCji 
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[0 2 5 7] 02 6 (E) ttUTUyp^x?^— t?<fe 
9. *#24 0 1, JtiB240 2, 2 4 0-3. 

ffl3tf-AXy'J 7^2 4 0 4. U7 1/^^-2 4 0 
5, 2 4 0 6. X^U — >2 4 0 7T-^$*l2>. #58 

?q«a*SH2 403 citfli-r* ££#■?£•?>. 

[0 2 5 8] 026 (F) tt:7D> hUyn^xi^- 
TifeD. ##2 5 0 1. ftiBi2 5 0 2. tSS12 5 0 
3. 3fc#&2 5 0 4. X^U->2 5 0 5"e|l^n 
•5. *^SBtt^S12 5 0 3 lCigffl-r^CltdtT# 

' 10 

[0 2 5 9] JW±<D&fC. *^BJ©jgffl^H«@J6T 

[0 2 6 0] O^SSt&J 2 2 D **SS0«JT«. #fB389! 
05a»^'^ST F T£^T&/SL/tlS&<D«lfi£0iJI:;c> 

fi£Lfc«'&<O^JlC-^liT0 2 7 Srffl^Titt^TS. & 
*5. **SgetJT«*SS«9J 1 0H*Lfe«E&CD^«iiS« 
fflLT^-S. 20 

[0 2 6 1] 02 7 (A) teisy h Uv'X^UlK 

Wtt«CD l©CD*.*5llptbLfeEISS/'«^->-efeO. 0 
2 7 (B) «^<D«?ffi[5IS§0-e*S„ **SS«aj-e«02 
7 (A) £0 2 7 (B) t<D®.mMm*Mtattl&LT^ 
-5©-e. 02 7 (A) <DWtm\Zi5^T, i&ffitJCDTH 
2 7 (B) tf>f£#£#Brr-5. 

[0 2 6 2] 02 7 (A) TFT (a) ~T 

FT (d) RtfTFT <g> ~TFT (j) T#lJG££*l. 
2>®mS.>7 n y ? K^WN'-^BSg. TFT (e) , T 

ft (g) ~cmf&t<nz>®m2i'( >n-^iKTi&4. 30 

TFT (e) }&^f)V*f^( f>#tifi<DTFT£ffl^ 

[0 2 6 3] Sfe, 120 1liCLKS (?Dy^M 
m . 1 2 0 2liI(gCLKi (fifeJD^fi^ 
«g) . 1 2 0 3teGNDBHig| (^5> K*SD . 12 04 

mk^mi*tLz>mmz±-r:'m2<Dtiimm (013 (a) 

©4 5~5 0T5k£*1£) T&£. 
[0 2 6 4] Sfc. 0fl>t«l 2 0 5T^£*l-5Ba*8teT 

ft (a) oy-f bnmtLTmm-rz. -©«it. * 40 

(012 (A) CD3 2~3 5T*£tl£) £*l 

[0 2 6 5] **M^JT«, TFTWV-7.fiiJ{C«^-— 
7t-7y^« (0*. ov£^"T) £IS:ttfc«ifiK£L. 

KK>{giJlC«VXi7^-7-fe^ h®« (04>, of£^ 
T) £^tt£:Slfi&£LT^-3<, ftoT. 02 7 (B) 
*HTTFT (a) ~ (d) T'fitf&Stl*;? n y ? H-f 
>A'-*|5lg§£W;:£.5£. ±^5>«Bl3ov/of/'ov/of 50 
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/of/qv/of/ov£&5. 

[0 2 6,6] IP*., TFT (a) £ (b) 
fiStfUl 0'TiftHJU^iii^TFT©^y;Py-f h«tifi£S 
IZmCffidZtU^T^Ztztb. ov/-of/ov/of©#tc«l 
9jg£tl5. TFT (b) £ (c) OgB^TttN 

TFT£PTFT£TH U'f >«ffiSr^JlfbLfeCMO 
S*ig£#£fi£LTV>£<DT. *Sfi«»l5T-|tt^L,fc«fCov 
/of/dVov<D*&*j84:;fc-S. 
[02 67] ffi<D|aIi&fcg#WtCtel3«T&D. TFT 
(e) «^^";i/y-f M8jtTa5£tf>TGNDgil 2 0 3 
£ «*» 6 JB fc . ov/o f /ov/o f £ 

•5«fC§TFT«jt*ift3£$nx^-5. 

[0 2 6 8] Fi±os«i:<);oT, mftmm&mt 

C £T*«»3te#&g«)«8H*l:£iS«>S £ £^*nftB-C 
[0 2 6'9] C*fiS0U 2 3 ] **SS0iJT«. *Kf891 
^Tlft^-r^. £"f. Ay7rBi (0ffife) R^T^- 
T0 2 8£ffl^TtB9rf 5. **JS«»JT?«*lfi^J 

2 o\z7jkt,rzmf$.(Dmmm&&m\sT^z>. s^. 02 

8 (A) tilalgS/t^-^feO. 02 8 (B) «-?-<0^ 

ffiiags0-eab-£). 

[0 2 7 0] 02 8 (A) CD|alKA^->lr*5tiT. T 
FT (a* ) ~ (h* ) at#K589J£#JfflLfcTFTT? 
TFT (a' ) , (b* ) R«TFT W ) , 

<d' ) •? j tn j eti— ov>Kv7 rm&*mf&hT^ 

-5. A*»y7TlH|gS«ili5!lVhiJi7XlHlgS£^«lc 

[0 2 7 1] TFT (e ' ) , ( f ' ) RZfiT F 

T (g* ) , (h* ) PTFT) <0^7T*n-etl-O 

•y^lUSSfc^fepli^^ h U ^ X08S£l^««»®ifP«BET 

[0 2 7 2] d ut?T FT ( a ' ) ( b ' ) .Tflt/fc 

$n^/\*y 7r(Hl8S»caSLTUiWr^. 130 1«T 
FT (a' ) fflV-Xil (VddS) , 13d2ttT 
FT (b* ) ©y-Xti (GND*§D . 1 3 0 3«T 
FT (a' ) R^TFT (b* ) 0*IHH>1I. 

(til^fS^iS) . 1 3 0 4tt*iy-f (A*«^ 

[0 2 7 3] 1 3 0 5 H t"f >m«ffl'JO» 1 ^ 

«« (n* m) . 13 0.6ttV-X«Oj|lttl (n 
' B) . 1 3 0 7«^f)Kft$nfc 1ITJ&5. ^^3. T 
FT (b' ) <C7jt>^^ifiT*0, n* S<D«*?0 

[0 2 7 4] C<D/N*y7rlslK«iesffiff1#i±S:^Sfc«e> 
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l'*;Sfct»J5K^Lfc«^£SfflbT<A5. IP*,, y-X 

m\z\t*- A-7yys« (ov) w&kztL, fk> 

miZ\f?X>7*7-tv bm%L (of) j8«»l«*tlTti*. 
[0 2 7 5] &i5, uffllEEST.FT (c ' ) S^TF , 

t (d* ) T~mi&2ti2>rtvy7Wi®iz$>^T*mm-c 

[0 2 7 6] TFT (e' ) MTFT (f * ) 

±i£<Z>A'-y:7 7lEl8&©y-f htil 2 0 4HTFT 
(e' ) OY-f h'mMt&MV. TFT (al > m&T 
FT (b' ) ©^fflKU-'f >^1,2 0 3HTFT 

(f ) coy< hmajrs^-rs. 

[0 2 7 7] 1 2 0 8. 1 2 0 9 teT^n^X^ 

o . 1209 k k >mm mti^-zmnm 

tztzL-, 1 2 0 8HTFT (e* ) RtfTFT 
(f')'lCttJ6U 1 2 0 9HTFT (g' ) SOTF 
T (h ' ) 1 2 0 8 Rtf 1 2 0 9 20 

[0 2 7 8] TFT (e\) SfcliTFT 

*<, a^Jx-^fS^l 2 0 9$acTili^ThU^X 
StSTFT (e 1 ) RtfTFT ( f ' •) ©«^lCt> H 

M\z 7 ^flWHWR^ nt n s . 

[0 2 7 9] COlffittTFT (g* ) KtfTF 30 

t (h- ) ■zmis.zti&rtyyTiei&iz&^T'bmm-e 

[0 2 8 0] SUKDftlC. 

®mzMisT*mfsw<Dm)8.zwm-rzz\£T\ mm& 
is t» « m * sa -r •& fc «e> k t> s s t <& . 

[0 2 8 1] 

UVX^gc (AMWIC«4ft) -?S£1£<Z>K<,>TFT : « 
^S1-$Ct*«T?f5. 40 
[0 2 8 2] tfe, ft*«^«tV-X/KK 

>nmm\z, ftte/^yj-wbts^mftmrnm (ldd 
t z. ttfssmT'&z. 

[0 2 8 3] tfc, fO«ftTFTO^TSfi±i:i 
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